42	ROAD  ENGINEERING
The " Speed Chord " formula is given as 114 C2 = F3, where G is
the Unit Chord in feet and V the speed in miles per hour.
Thus, given the design speed, the Unit Chord can be determined;
with the lemmscate used as a transition to the mid-point of the curve
the polar (or deflection) angle is equal to -^, where A is the angle of
deviation.
If the " Unit Chord " is taken as One Unit, the radius value, R,
at the end of the first chord is always 35-81 units, at the second 17-91,
at the third 11-94 units, and so on. The deflection angles progress
by using the square of the number of the chord as a multiple of the
first angle; thus we have, 16' X 22 = 1° 4', 16' x 9 = 2° 24', and
so on.
This procedure is satisfactory for both the spiral or the lemniscate
up to about 4°, after which some slight correction is needed.
In the case of the " Speed Chord " formula, a speed of 20 m.p.h.
will give approximately 25 ft., and for 30-5 m.p.h. 50 ft. for the
" Unit Chord }J.
Selecting the Length of the Transition.
The question of selecting the length of the transition and deter-
mining whether to make it wholly transitional or to interpose it
with a circular curve must be left to the individual engineer to decide.
The use of the celluloid lemniscate curves designed by Prof. Royal-
Dawson are extremely useful in the drawing-office for this purpose.*
Certain cases will demand part circular treatment in order to
retain a greater radius value to meet the limit of superelevation.
On the other hand, a complete transition may justify a steeper
rate of banking for the comparatively short distance at the centre
of the curve where the radius value is low. This procedure was
adopted by the Author in the case of Lostock Road, Davyhulme,
where the maximum crossfall was 1 in 10.
This curve is some 300 yd. in length with an angle of deviation
of 45°. The outer and inner kerb lines were set out independently
using polar rays and angles by use of the theodolite (Fig. 23).
Another example of this method of intersecting the lemniscate,s is
shown in Fig. 24, where the angle between the tangents is 30° and
a is 10°, whilst the interior angle of intersection of the centre lines of
road to be connected is 120°.
To use the lemniscate for transition to a main curve of, say
,, 200-ft. radius we have from (2) sin 2a = J-.
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of celluloid lemniscate transition curves in various sizes, designed
B*>yakDaw*cm, HJtastXLE., may be obtained from Messrs; W* F>
a4 Co., l*td,» SS6 High Holborn, Ix>ndon.

